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H．Levy 和 S．Solomon（1994）建立的股市微观模拟模型（简称 LLS 模型）。

















































































































































Behavioral finance relaxed the "rational economic man" assumption about 
investors. Behavior finance believes that the limited rationality of individuals, herding 
behavior and incomplete market (mainly refers to the limited arbitrage) is the cause of 
the anomalies in financial market. The crowd in behavioral finance does not mean the 
"objective crowd" of human, but the "psychological crowd". It is a collection of 
people that shares the same mental activity. The psychological crowd of human share 
the same mental activity characteristic but not necessarily the same space activities. 
Behavioral finance believes that it is not just coincidence that investors deviate from 
the rational behavior, but often deviate in the same way. Individual's limited 
rationality lead to psychological crowds’ limited rationality. Psychological crowds’ 
limited rationality is not just the simple sum of individual limited rationality. It has its 
own uniqueness.  
    In the stock market, for the same information, investors tend to come up with 
different responses. Heterogeneous phenomenon means that for the same stock under 
the same holding period, different investors hold different expected rate of return or 
different variance of the expected rate of return. Heterogeneity is the true 
characteristics of the market. In the stock market, the interaction between 
heterogeneous traders pushes prices constantly changing. Heterogeneous crowd's 
behavior is the dynamics of financial markets. Updated posterior beliefs and crowds 
interaction is the source of inspiration that promotes the continuous development of 
the financial markets. 
    Traditional finance is based on the "rational economic man" assumption, and the 
research is mostly based on linear models. The model embodies the equation for the 
deterministic variables, plus random variables. With the rise of behavioral finance, the 
relevant research begins to use more non-linear paradigm, and introduces complex 
scientific theories related methods into the research, making the financial markets 
research paradigm shift from the linear to the non-linear paradigm. Investors not only 















past behavior effects. Investor sentiment heterogeneity and adaptability to the market 
brought about the evolution of non-linear. Combining behavioral finance with 
non-linear theory is a new area of securities markets, in which Agent-based 
computational finance is one of the representative directions. The research that 
combines behavioral finance and the Agent-based computational finance refers to the 
process of building the relevant theories of behavioral finance into simulation 
modeling directly. It then uses the econometric method to analyze the simulated data 
and tap its inherent characteristics, and thus prove the scientific nature of the theory. 
    Based on the background of China's securities market and the unique investor 
structure of the system, this paper extends the M. Levy, H. Levy, and S. Solomon 
(1994) stock market micro-simulation model (referred to as LLS model). Using the 
LLS model, for the period of 2006 and 2008 where China experienced the typical bull 
and bear market cycle, the paper simulated the trading process where the market has 
three types of different investors: general individual investors, institutional investors 
seeking absolute returns, and the pursuit of relative gains. The paper explores the 
driving forces of the stock price movement and periodic cycle through simulation. On 
the one hand, by changing the initial conditions for re-simulation, this paper analyzes 
the impact of structural changes of investors and investors’ memory of the length on 
the price trend and volatility. It also exams the joint effect of these two factors on the 
stock price and explores the dynamic process of change. On the other hand, through 
the comparative analysis of the wealth distribution from the simulation under a variety 
of different initial conditions, this paper offers an in-depth study of the ecological 
evolution of different types of investors in China's stock market. 
Main Conclusions for this dissertation are as follow:  
1. Simulation found that periodic fluctuations in stock prices have obvious 
non-symmetry. Tests on the return series found that the return series is a stationary 
process and its distribution follows the typical fat-tail distribution. In the meantime, 
the sequence of stock returns has the momentum and mean-reverting properties, 
which is consistent with the short-term momentum and long-term mean-reverting 















trading volume found that absolute return and trading volume are strongly positively 
correlated. This shows that trading volume has predictive power on future stock 
returns. 
2. Through the simulation analysis of the stock price series and the time series of 
investor’s stock investment as a proportion of their total wealth, it is found that 
changes in the stock investment as a proportion of total wealth is strongly correlated 
with the stock price behavior. Simulation results have showed that the direct driving 
force of stock price is actually the adjustment of the proportion of investor’s stock 
amount in total wealth. This kind of relationship also occurred in other simulations 
when the initial assumptions on other parameters are changed.  
3. Simulation results from the adjustment of investor structure show that 
increasing the number of large institutional investors can make simulated stock prices 
trend to be more smooth and reduce the volatility of returns. The results show that an 
appropriate increase of large institutional investors in the stock market is conducive in 
reducing the stock market volatility and promote the steady development of the stock 
market. 
4.  By increasing the memory length of the investors in the simulation, it is 
found that if the Chinese stock market investors’ decision-making behavior converges, 
it will inevitably lead to non-continuous changes in stock prices, thus increase price 
volatility. The results showed that: maintaining the diversity of investors’ expectation 
in the stock market will help increase market stability. 
5. Overall, the simulation results shows that among the three types of investors, 
no one always is always in the winning positions in the changing process of total 
wealth. However, between high and low stock prices, active trading investors’ 
ultimate level of total wealth differs. When the stock price fluctuates at a relatively 
high (higher than the initial conditions in the stock price) level, actively trading 
investors' total wealth is relatively lower than those of the non-active investors; On 
the contrary, when the share price fluctuates at relatively low (near or below the initial 
conditions in the stock price) level, the performance of actively trading investors is 















This research carried out a pioneering study on the interactive relationship 
between investor structure and the operation of the market. The major improvements 
and innovations of this study are in the following aspects:  
1. On research methodology. This study used the advanced Agent-based method 
of computational finance for the Chinese stock market behavior to simulate 
heterogeneous groups. This is the first study that adapts the M. Levy, H. Levy and S. 
Solomon (1994) model to the Chinese stock market. Based on the original model that 
has two types of investors, this study extends the analysis to three types of investors, 
which is more consistent with the actual situation of China's capital market. Through 
simulation analysis, this study examines the impact of investor structure and investor 
decision-making basis on the price trend and volatility.  
2. On the modeling aspect. First, the paper built a new, improved model that is 
more in line with actual market conditions and investor classification. That is, 
according to the characteristics of China's stock market and investment crowds, this 
study divided the market into a bull market and a bear market and further subdivided 
investors into three subcrowds so that the model is more realistic. The model also 
makes the conclusions accuracy to improve the status quo is more in line with China's 
stock market. Second, the improved model of this article takes into account the 
changes in the structural characteristics of the Chinese market. The model can be used 
to further analyze the impact of structural changes in three types of investors (large 
institutional investors increase the proportion of) on the market. Third, the original 
analysis of the LLS model only analyzed the impact of two types of investor length of 
memory effects on the model results, this paper offered an improved theoretical 
models that built into actual memory of the length of various types of Chinese 
investors. It also exams the impact of changes in the memory length on the stock 
market through simulation analysis that changes the memory length. Finally, the paper 
models take into account the impact of the interaction of investor structure and the 
length of investor memory on the stock market. 
3. The application value of the research result. First, the improved model fits for 















situation of China's securities market. For example, the model simulated return series 
is stationary, the distribution is featured with the typical fat-tail type, the return series 
is in the presence of autocorrelation characteristics and mean-reversion. Between rate 
of return and trading volume, the regression analysis also found that the absolute rate 
of return and trading volume has a significant positive correlation. Second, the paper 
found that the driving force of volatility and trend is the adjustment of investors’ 
investment in stocks. That is, the proportion of stock investment by the three types of 
investors determines the fluctuations in stock price. This conclusion could be 
confirmed by the asset allocation of Chinese mutual funds, the number of new retail 
account opened and the changes in Chinese stock market, the relationship between 
HK stock market and the flow of funds in Hong Kong. Third, investor diversification 
can significantly reduce the stock price volatility, and a suitable amount of large 
institutional investors in China's stock market is beneficial to reduce the stock market 
volatility and promote the steady development of the stock market. This provides a 
direct support developing for institutional investors. But the simulation results also 
show that homogeneous investors will inevitably lead to the non-continuous 
fluctuations in stock prices, suggesting that "herd behavior" increased volatility in the 
stock market. Therefore in the development of institutional investors, regulators 
should consider the difference of institutional investors to really achieve the purpose 
of the purpose of reducing market volatility. Fourth, the simulation results show that 
at high and low stock prices, trading activity of different levels result in different final 
total wealth. The results are used to develop the investment strategy: When the market 
price at a relatively high position, investors should be careful to adjust their positions 
so as to reduce transaction frequency,; when the market price is low, investors can 
appropriately increase the frequency of transactions to adjust their own positions to 
find the best portfolio. 
Major contents of each chapter: Chapter one is the introduction of this paper. 
Chapter two is the characteristics of the China’s stock market and its investor structure. 
Chapter three is Lierature overview. Chapter four is introduction and extension of 
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